Objective: E-health may enable the empowerment process for patients, particularly the chronically ill. However, e-health is not always designed with the requirements of patient empowerment in mind. Drawing on evidence-based e-health studies, we propose directions for best practices to develop e-health that promotes patient empowerment. Methods: The concept of patient empowerment in the Dutch setting is discussed first. The prerequisites for patient empowerment are then described and translated into empowerment areas relevant to e-health. Materials: We reviewed Dutch e-health studies that provide insights into what works, and what does not, in e-health. Results: On the basis of the lessons learned from the studies, we propose directions for best practices to develop e-health that promotes patient empowerment. These directions cover various aspects, such as the design and implementation of e-health, its information content and usability, awareness, and acceptance. The studies also indicate the difficulty of establishing that e-health is really dedicated to patient empowerment. Conclusions: Despite the body of knowledge about patient empowerment, as well as the technological visibility of e-health, evidence for best practices in general and for patient empowerment in particular is scarce. We call for a more systematic evaluation of e-health for patient empowerment and more reliable evidence. Beyond the organizational and technical issues involved in e-health, there is also a need to demonstrate its practical benefits to patients. The Netherlands is active in developing sustainable e-health. National initiatives are now in place to support the processes with the aim of establishing the required evidence-based best practices.
Introduction
T he age of the Dutch population is rising, imposing an increasing burden on the healthcare system. It is estimated that over 4 million people will be 65 years or older in 2030, almost a quarter of the Dutch population. Further, recent Dutch reports indicate that the number of people with chronic conditions will continue to rise, whereas the number of healthcare professionals will decrease. 1 If no action is taken and if the warning signs are ignored, it is expected that only limited care will be available for chronically ill patients by 2025. The warning signs are that the number of patients with dementia or cardiovascular disease is projected to grow by 45% between 2007 and 2025; for every 100 of these patients today, there will be 145 in 2025. These are the fastest growing patient groups. Further, in 2025, the workforce will be 10% smaller than in 2007; for every 100 professional healthcare workers today, there will be 90 in 2025. Combining these two trends, it is expected that 55 of the 145 patients in 2025 will have no access to professional care, that is, a shortfall of 40%. 2 To offset these scenarios, we have adopted a combined technology and empowerment approach as a way of making up for the 40% shortfall. In this approach, e-health technology is introduced for patients (to reduce the demand for care) as well as for healthcare professionals (to make work processes more efficient). Patients are encouraged to carry out self-management activities with support from e-health, to transfer some care activities from the healthcare providers.
The term ''patient empowerment'' has been applied to a range of populations and settings. 3 It is frequently used to describe a situation where patients are encouraged to be active in their own health management. Our viewpoint is that empowering patients can enable them to take more responsibility for managing their health and encourage self-management activities. Our view is also in line with Aujoulat et al., 4 who put the patient perspective at the center of the empowerment process: ''The goals and outcomes of patient empowerment should neither be predefined by the healthcare professionals, [ . . . ] but should be discussed and negotiated with every patient, according to his/her own particular situation and life priorities.'' In The Netherlands, general practitioners play a central role in the allocation of care to patients. Approximately 97% of general practitioners apply e-health. These technologies are mainly used for interprofessional interaction and communication (e.g., storing and sharing diagnosis, medication prescriptions) and not for physicianpatient interaction and communication. 5 At the same time, a high percentage of Dutch households (86%) have an Internet connection and older adults tend to search more for health-related information (30% of 55-64 year olds).* However, the extent to which Dutch patients use e-health to manage their health is, to our knowledge, unclear. This is unfortunate, because e-health may foster patient empowerment. 6 This article addresses the issue of patient empowerment through e-health. The prerequisites for patient empowerment are discussed first and translated into requirements for e-health. The lessons learned from four Dutch e-health studies are then described. On the basis of this evidence, we propose directions for best practices, with the aim of developing e-health tools that further patient empowerment.
Materials and Methods

REQUIREMENTS FOR PATIENT EMPOWERMENT AND IMPLEMENTATION MECHANISMS
People gain greater control over their health if they are informed, skilled, and motivated. So patients should (1) have access to relevant information, (2) develop skills for problem-solving and self-efficacy, and (3) be motivated to manage their health. 4 Different patientcentered mechanisms for implementing these requirements have been adopted, such as education and health literacy, decisionmaking aids, and self-care support. 7 They are solutions to drive the empowerment process.
E-HEALTH AS A MEANS OF ADDRESSING PATIENT EMPOWERMENT REQUIREMENTS
We have grouped these requirements into four empowerment areas relevant to e-health. 8 Insight into one's own health condition. This is a first step to more empowerment. For example, diabetic patients are faced with a variety of data about medical symptoms, nutrition, physical activities, medication intake, and glucose ratings. Managing these data personally can help patients to better comprehend their medical history, health status, and health prognosis. For instance, a personal health record (PHR), which facilitates entering, searching, personalizing, and sharing personal health data, can support this data management. Further, the PHR can provide patients with access to medical data from the electronic patient record.
Making informed choices. Deciding how to manage illness is a further step. This includes, for example, choices about different self-care options (e.g., medical procedures, medication intake, and lifestyle changes) and their consequences. Online decision aids can support decision-making by structuring the decision problem into the various options, and their consequences in a certain time frame. Subsequently, it can help the patient to assess the impact of the options on health (e.g., heart functioning) and lifestyle in accordance with norms and values.
Engaging self-care activities and developing self-care habits. Health management options that patients choose can be translated into self-care goals and daily self-care activities, while maintaining good quality of life. People with a kidney malfunction, for example, need to self-monitor their blood pressure and limit their salt intake. This can result in constraints on social activities and undermine healthy intentions. Coaching, through motivating attainment and maintaining personal health goals, can support developing self-care habits. However, this requires a shift in the healthcare service from traditional directive treatment toward monitoring, informing, and providing feedback, for example, through a computer coach.
Living independently. Patients' personal environments also contribute to empowerment. Older adults with early dementia, for ex-*From www.cbs.nl (Statistics Netherlands). ample, will generally prefer to continue living independently in their safe and familiar environment. This means that they need to be more self-supporting and manage their disease with the help of their formal and informal care providers and services. To facilitate independent living, a house may require adjustments such as the use of robotics and access to a PHR. There should be a good fit between the patient's living situation, preferred care, and well-being.
Results
EVIDENCE-BASED E-HEALTH FOR PATIENT EMPOWERMENT
There are only a few rigorous studies that empirically demonstrate the benefits of e-health (e.g., Ref. ). Evidence in this area is also lacking in The Netherlands. More attention has been paid to developing e-health systems and services than to evaluating their merits. There is a lack of empirical evaluation of e-health for patient empowerment in particular. However, to improve e-health systems and services, we need knowledge about the elements that bring about desired outcomes (such as empowerment, economic benefits, and improvements in physical health) and undesired outcomes. In this section, we discuss four Dutch studies that provide some insights into what works and what does not in e-health. Study 1. This study was a review of PHRs for self-care for diabetic patients. It looked at 76 patients and 65 healthcare professionals, addressing needs relating to, and experience with, PHRs.
10,{ The study focused on four aspects: insight into one's own medical data, data input, communication, and planning and monitoring. The main conclusion was that, despite the availability of various PHRs, patients hardly use them. The main reason is that patients cannot, in 97% of cases, exchange information with their healthcare professionals. Similarly, a high percentage of healthcare professionals (89%) have no way of exchanging information with patients. Other reasons for patients not using the existing PHRs are that (1) the PHR is not part of, or embedded in, the care process and (2) the PHR is seen as interesting for newly diagnosed patients only. In addition to the technical shortcomings, patients cannot always foresee the real benefit of using a PHR. One way of addressing this is to link the use of a PHR to an e-coach (a personal computer assistant), who provides patients with interpretation and guidance relating to the information from the PHR.
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Study 2. NICTIZ conducted another review of telemedicine for supporting independent living. 12 Different experts, including policymakers, health insurance companies, and advisors, were interviewed. From the patient perspective, such applications are not successful because (1) patients are not aware of the possibilities of these applications and do not know about them, (2) patients' needs and wishes are not addressed by the applications, and (3) patients have false expectations about financial arrangements. From the perspective of the professionals, the problem is a lack of incentives, and the lack of reimbursement for remote care remains a problem.
Study 3.
A national health portal Kiesbeter.nl (''Choosing Better'') was launched in 2005 so that consumers could find information about healthcare insurance and make informed choices. { Kiesbeter.nl now provides a wider range of health information, including decision aids. Our institute participated in their development. 14 We drew a number of lessons. First of all, it took a long time (5 years) to collect the information. A lot of research and discussion involving a range of stakeholders was required. Second, after its initial launch, the portal remained relatively unknown. This triggered an information campaign in late 2009. Third, the presentation of the information (mainly in written form) needed improving. In the new version (2010), the information is organized better and displayed more visually. Nevertheless, more research is needed into how the information is used. A study of the use of decision aids indicates that further work is needed to support decision-making processes. 15 Our study of the choice of hospitals for surgical treatment 16 indicates that most patients prefer a summary measure about care quality to more detailed measures, but they seem to value a hospital's good reputation even more.
Study 4.
One of the main challenges for e-health is to get past the pilot phase and become financially independent. With other stakeholders, we conducted a definition study, looking at how to implement the sustainable application of e-health services. 17 , § This resulted in a list of a number of barriers that needed to be addressed, for example, in terms of healthcare culture, social basis, medical evidence, and technical standardization. Further, this study identified two important guidelines for overcoming these barriers. First, to be successful, the development of e-health requires a multidisciplinary user-centered design approach aimed at improving (1) patient involvement in the care process, and health and quality of life, (2) the satisfaction of the medical professional, and (3) the quality and efficiency of the care { NICTIZ is the National IT Institute for Healthcare in The Netherlands.
{ During this period, a new Health Insurance Act came into force.
13 § Two medical insurance companies, a bank and a phone company (Menzis, Achmea, Rabobank, KPN).
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process. Moreover, it looks at standardization to ensure that different technological innovations can be linked and can collaboratively support users and stakeholders. Second, a ground-breaking national plan is required, building on strong collaboration between caregivers, patients, insurance companies, the information and communication technologies (ICT) industry, and research, to develop a clear up-scaling road map supported by empirical evidence from living labs.
Discussion
The studies and the lessons learned provide some evidence for the use of e-health, specifically for patient empowerment. Overall, the studies indicate some directions required to achieve best practices in e-health. Although the proposed directions may not be solely dedicated to patient empowerment, identifying directions for best practices in e-health in a broader context is a step toward developing more focused e-health directives for patient empowerment.
. Design: A multidisciplinary user-centered design approach in the development of e-health applications and services can ensure that the needs of patients and professionals are being addressed. . Implementation: Reducing identified barriers that prevent ehealth applications and services from getting past the pilot phase; embedding e-health in the care process. . Information content: Collecting good-quality health information for consumers and patients, to help them make informed choices, takes time and is only a first step. There should also be a focus on information usability during that process. . Awareness and acceptance of e-health by the healthcare professionals: Motivate healthcare professionals to use e-health, and bring about changes in attitude toward, and culture relating to, e-health. . Awareness and acceptance of e-health by patients: Awareness of the possibilities (e.g., PHR combined with e-coach) and the practical benefits of e-health for self-management. . Relationship between patient and professional: Ensuring that channels for e-communications and information exchanges are in place. The studies also indicate the difficulty of establishing that e-health is really dedicated to patient empowerment. Requirements for the construction of e-health applications enabling patient empowerment as described earlier are not always visible or even included in the development of e-health applications. E-health applications and services are, at present, technologically visible. However, as illustrated by the studies, they are not yet widely used in practice. This technological availability is not adequate to ensure the sustainable use of e-health, specifically in terms of empowering patients.
Further, the practical benefits of this technology are not always clearly visible to patients. Focus groups, for example, in the SMASHING project with adolescents suffering from asthma, are a way of discussing the desirability and acceptability of e-health with patients. 18 In The Netherlands, a series of national e-health initiatives launched in 2009 are paving the way for the development of best practices for e-health.
. The government Zorg Innovatie Platform: ZIP (''Platform for Innovation in Care'')** aims to identify more good examples and evidence-based e-health.
{{ stems from the initial study reported in study 4. It is based on broad scientific, commercial, and government experience, and it aims to provide guidance about how to implement the defined directives. . The Landelijke actieprogramma Zelfmanagement (''National Self-Management Action Program'') {{ focuses on encouraging chronically ill patients to persist with self-management activities supported by e-health technologies. It aims to identify what works and also the good examples of technology use and knowledge sharing. Research in the area of patient empowerment is also relevant as a contribution to the process of developing best practices in e-health dedicated to patient empowerment. Work in this area (e.g., Refs. 3, 19 ) may provide a sound basis for developing dedicated e-health applications and services and for understanding better the effects of patient empowerment and the conditions in which empowerment occurs.
Conclusion
Despite the body of knowledge relating to patient empowerment, as well as the technological visibility of e-health, evidence relating to best practices for e-health in general and for patient empowerment in particular is scarce. We call for a more systematic evaluation of ehealth for patient empowerment and more reliable evidence. Further, it is necessary to show patients that e-health is intended to improve their healthcare and empower them and is not simply a cost-cutting exercise. The Netherlands is active in developing sustainable ehealth. National initiatives are now in place to support the establishment of the required evidence base for best practices. 
